A part of the system CaO-Na 2 0-Al 2 3 , in the region low in Na 2 0, has been investigated by the methods of phase equilibria. The stability fields, boundary curves, and invariant points have been defined. Optical and X-ray data are presented and ternary diagrams introduced to indicate the composition and temperature relations and the course of crystallization in the system.
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An excess of the sodium carbonate over that desired in the final sample was required since some Na 2 is volatilized on heating.
After dry mixing of the components of the ternary composition, it was burned at a temperature of about 1,400°, pulverized and reburned at a higher temperature. Burning was done in an open platinum boat in a platinum-resistance furnace. After cooling in a desiccator, the sample was weighed and from the difference in weight the amount of Na 2 remaining in the mixture was calculated.
Relatively low temperatures were used for the first burning because this procedure resulted in less loss of Na 2 by volatilization than obtained with high initial burning temperatures. 2 Temperatures are given in°C.
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The amount of Na 2 lost on subsequent heatings at 1,400°to 1,500°w as found to vary from less than 1 These samples were then finely ground and portions taken for determining the temperature relations in the system. Heating curves were not obtained because the thermoelements are attacked by the Na 2 0. Hence, the quenching method was used exclusively.
In this method a small charge is inclosed in pure platinum foil and suspended in a quenching furnace (2) Table 7 .
No other binary compounds were detected in the system but, on heating a sample containing 3.5 per cent Na 2 and 96.5 per cent A1 2 3 for short periods at 1,100°, corundum and j8Al 2 3 were identified.
On heating such samples at 1,500°, /?A1 2 3 and Na 2 O.Al 2 3 crystallized while corundum was absent. j6Al 2 3 The interplanar spacings of the X-ray diffraction pattern of this compound are given in Table 9 .
A consideration of the composition and structure of 8CaO.Na 2 0. 3A1 2 3 is of some interest.
Before the structure of the 8CaO.Na 2 0.3Al 2 3 had been determined, it was noted that the X-ray diffraction pattern of the new compound was closely similar to that of 3CaO. A1 2 3 . Rankin and Wright (3) have reported that 3CaO.Al 2 3 is faintly birefracting, which birefraction they attribute to strain. In this study, the compound 3CaO.Al 2 3 showed a distinct but weak birefraction when large grains were available; this was noticeable both in the binary system CaO-Al 2 3 and in the ternary system CaO-Na 2 0-A1 2 3 . Furthermore Harrington (4) found that his X-ray diffraction patterns of 3CaO.Al 2 3 did not altogether conform to the cubic structure and he assigned the compound to a pseudo-cubic system. His samples of 3CaO.Al 2 3 were carefully prepared and annealed for long periods in order to avoid strain in the crystals. Such treatment, however, did not alter the X-ray diffraction patterns. Hence, from these structural considerations, it is suggested that 3CaO.Al 2 3 does not belong to the isometric system and only because of its extremely low birefraction has it been so classified.
The nature of the compound 3Ca0.2Na 2 0.5Al 2 3 will be discussed more fully below.
V. STABILITY FIELDS
The fields of stability of the various compounds in the ternary diagram are shown in Figure 1 . Each of the components as well as all of the binary and ternary compounds which were found have stability fields in the system.
In the field of 3Ca0.5Al 2 (9) .
The eutectic for 3Ca0.5Al 2 3 , CaO.Al 2 3 , and 3Ca0.2Na 2 0.5Al 2 3 (point B, fig. 1 Until the system 3Ca0.2Na 2 0.5Al 2 3 -Na 2 O.Al 2 3 is fully established, the boundary curve P-S-R must remain only partially explained.
VIII. BINARY SYSTEMS WITHIN THE TERNARY DIAGRAM 1. SYSTEM 3Ca0.5Al 2 3 -3Ca0.2Na 2 0.5Al 2 3 These two compounds form a true binary system with a eutectic (point A) at a composition: 22.8 per cent CaO; 8.0 per cent Na 2 0; 69.2 per cent A1 2 3 . This eutectic melts at 1,550°. The unstable modification of 3Ca0.5Al 2 3 appeared in some of the samples in this system, but no definite region of stabilty of this modification was found.
2. SYSTEM CaO.Al 2 03-3Ca0.2Na 2 0.5Al 2 3 The eutectic of these two compounds (point D) lies at a composition 30.3 per cent CaO, 5.4 per cent Na 2 0, and 64.3 per cent A1 2 3 . It melts at 1,515°.
3. SYSTEM 5Ca0.3Al 2 3 -3Ca0.2Na 2 0.5Al 2 3 There is a eutectic formed in this system ( This binary system may be regarded as extending from 8CaO.-Na 2 0.3Al 2 ? to any point on the line 3Ca0.2Na 2 0.5Al 2 3 -Na 2 O.Al 2 3 , but compositions along the line 8CaO.Na 2 0.3Al 2 3 -Na 2 O.Al 2 3 were not examined. 7 . SYSTEM 5Ca0.3Al 2 3 .-8CaO.Na 2 0.3Al 2 3 The compound 8CaO.Na 2 0.3Al 2 3 does not appear on the liquidus in this system. 8 . SYSTEM 3CaO.Al 2 3 -8CaO.Na 2 0.3Al 2 3 In spite of the similarity in structure and habit of these compounds, no evidence of solid solution formation between them was found at the liquidus. The line joining these compositions merely represents one boundary of the limiting areas which determine the final products of crystallization in the adjacent triangles.
The systems CaO-8CaO.Na 2 0.3Al 2 3 and Na 2 O.Al 2 3 + 3CaO.-2Na 2 0.5Al 2 3 -Al 2 3 were not investigated.
IX. COURSE OF CRYSTALLIZATION
Three types of crystallization are found in this system. These will be discussed with the use of the diagram of Figure 2 , which shows only a part of the field. Optical properties of some of the compounds examined
